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Claims 

1 . A micro syringe comprising a drug solution container having 

a content volume of 1 to 10 jul and a pressing body for pushing 
out a designated amount of drug solution in the drug solution 
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container above a supporting plate and an injection needle of 
10 to 100 ]u in diameter attached with an angle of 45° to 90° 
to the supporting plate and communicated with an inside of the 
drug solution container below the supporting plate. 

2. The micro syringe according to claim 1, wherein the drug 
solution container is cylindrical and the pressing body for 
pushing out a designated amount of drug solution in the drug 
solution container is comprised of a piston slidably inserted 
into the drug solution container and a pressing plate attached 
to the piston via a piston rod. 

3. The micro syringe according to claim 1, wherein the drug 
solution container provided above the supporting plate is made 
of elastic material. 

4. The micro syringe according to claim 3, wherein the drug 
solution container made of elastic material is formed into a 
hemispheric sectional shape. 

5. The micro syringe according to claim 3, wherein the 
pressing body for pushing out a designated amount of drug solution 
in the drug solution container made of elastic material is made 
of a dome-like elastic body having a gas present inside the 
dome-like elastic body attached above the supporting plate 
enveloping the drug solution container. 

6. The micro syringe according to claim 3, wherein the 
pressing body for pushing out a designated amount of drug solution 
in the drug solution container made of elastic material is made 
of a dome-like solid elastic body attached above the supporting 
plate enveloping the drug solution container with a slight space 
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with the drug solution container. 

7 . A micro syringe comprising a drug solution container having 

a content volume of 1 to 10 |ul and a pressing body for pushing 
out a designated amount of drug solution in the drug solution 
container above a supporting plate, an injection needle of 10 
to 100 ju in diameter attached with an angle of 45° to 90° to 
the supporting plate and communicated with an inside of the drug 
solution container, and a skin-stretching body made of sponge, 
rubber or other equivalent elastic material enveloping the 
injection needle with a slight space below the supporting plate . 

8. The micro syringe according to claim 7 , wherein the 
skin-stretching body is formed into a sleeve shape from metallic 
material, hard paper, or hard synthetic resin material. 

9. The micro syringe according to claim 8, wherein the 
sleeve-shaped skin-stretching body is relatively slidably 
attached with respect to the supporting plate. 

10. The micro syringe according to claim 7, wherein the drug 
solution container provided above the supporting plate is made 
of elastic material. 

11. The micro syringe according to claim 10, wherein the drug 
solution container made of elastic material is formed into a 
hemispheric sectional shape. 

12. The micro syringe according to claim 10, wherein the drug 
solution container made of elastic material and the pressing 
body for pushing out a designated amount of drug solution 
contained in the drug solution container are a dome-like elastic 
body having a gas present in the dome-like elastic body attached 
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above the supporting plate enveloping the drug solution 
container . 

13. The micro syringe according to claim 10, wherein the 
pressing body for pushing out a designated amount of drug solution 
in the drug solution container made of elastic material is made 
of a dome-like solid elastic body attached above the supporting 
plate enveloping the drug solution container with a slight space 
with the drug solution container. 
Detailed Description of the Invention 
[Industrial Field of Application] 

The present invention relates to a micro syringe suitable 
for microinjection of a drug solution of physiologically active 
substance such as calcitonin and prostaglandin. 
[Prior Art] 

When injecting a drug solution of physiologically active 
substance such as calcitonin and prostaglandin into a human body, 
a required amount of injection thereof is extremely small (1 
to 10 jul) . This type of chemical injection has been performed, 
for example, using a piston-type syringe in which a piston is 
removably inserted into a cylinder having an injection needle 
at its tip. However, there are problems that such a syringe 
cannot inject an extremely small amount of 1 to 10 jul and an 
injection amount thereof must be increased by dilution to 
approximately 1 ml because the syringe itself or a needle diameter 
thereof (500 to 2500 ]i) is large, and pain is caused hypodermically 
or elsewhere during injection because the needle diameter is 
large. Also, it is bothersome that, when putting an injection 
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needle into the skin, a skin surface of a portion of a patient 
where an injection is to be given must be stretched each time 
by tightening the skin surface using fingertips of one hand not 
holding the syringe so that a piercing part of the injection 
needle can penetrate easily. 

Further, when the piercing part of the injection needle 
is inserted into a human body, insertion depth is sometimes deeper 
than a desirable injection region even by 0.5 to 3 cm because 
the needle has to be put into an appropriate depth according 
to a rule of thumb of physicians and the like. 
[Problems to Be Solved by the Invention] 

Because the insertion is generally deeper than the 
preferable injection region by 0 . 5 to 3 cm, as described above, 
though there is small differences among hypodermic, intradermic, 
and intramuscular injection, there has been a risk of damaging 
a blood vessel system, nervous system, subcutaneous tissues and 
the like, and further of causing medical harm induced by 
intramuscular injection such as quadriceps femoris restraint, 
involving extremely high risk. 

The inventors of the present invention has succeeded, after 
much effort and hard work to solve the conventional problems 
described above, in developing a syringe for microinjection of 
physiologically active substance such as calcitonin and 
prostaglandin . 

An object of the present invention is to provide a micro 
syringe capable of injecting an extremely small amount (1 to 
10 jul) of drug solution of physiologically active substance 
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hypociermically or intradermically causing almost no pain and 
also reliably preventing a risk of medical harm such as damaging 
or destroying subcutaneous tissues. 
[Means for Solving the Problems] 

A means for solving the various problems described above 
is to provide a micro syringe that comprises a drug solution 
container having a content volume of 1 to 100 fil and a pressing 
body for pushing out a designated amount of drug solution in 
the drug solution container above a supporting plate and an 
injection needle of 10 to 100 ju in diameter attached with an 
angle of 45° to 90° to the supporting plate and communicated 
with an inside of the drug solution container below the supporting 
plate. Further, another means of the present invention is to 
provide a micro syringe that comprises a drug solution container 
having a content volume of 1 to 10 }il and a pressing body for 
pushing out a designated amount of drug solution in the drug 
solution container above a supporting plate, an injection needle 
of 10 to 100 ]i in diameter attached with an angle of 45° to 90° 
to the supporting plate and communicated with an inside of the 
drug solution container, and a skin-stretching body of sponge, 
rubber or other equivalent elastic material enveloping the 
injection needle with a slight space below the supporting plate . 
[Operation] 

One edge of a supporting plate is pressed against a vicinity 
of a skin surface where an injection is to be given and another 
edge of the supporting plate is moved toward a direction of the 
skin surface. Then, the skin surface where an injection is to 
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be given is stretched. Under this stretched condition, the 
supporting plate may be brought closer to the skin surface to 
insert a piercing part of a super-thin injection needle provided 
on the supporting plate into the skin hypodermically or 
intradermically . Thus, according to a syringe of the present 
invention, bothersome operations such as tightening the skin 
surface where an injection is to be given each time so that the 
piercing part of the injection needle can penetrate easily are 
completely eliminated . 

Several embodiments of the present invention will be 
described in detail below, but the present invention is not 
limited to these embodiments. 
Configuration of a first embodiment 

A syringe 1 according to the present invention shown in 
FIG. 1 or FIG. 3 has a supporting plate 2. The supporting plate 
2 is formed into a circular shape from, for example, metallic 
material , synthetic resin material or other equivalent material . 
The supporting plate 2 is selected to have an easy- to-handle 
size of, for example, 1 to 2 cm in diameter and 2 to 5 mm in 
thickness. The supporting plate 2 does not necessarily have 
the circular shape as in the present example and may be formed, 
for example, into a rectangular, elliptic, or any other shape. 
A circulation hole 3 of 0.05 to 0.1 mm in diameter is formed 
in a central part of the supporting plate 2 . Below the supporting 
plate 2, a mounting recess 4 is formed. An end 7 on an opposite 
side of a piercing part 6 of an injection needle 5 is directly 
inserted into the circulation hole 3 and fixed. Needless to 
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say, this attachment is not limited to insertion and any other 
suitable means may be used. The injection needle 5 is formed 
into a micro needle of 10 to 100 ju in diameter and 1 to 5 mm 
in length from metallic material such as stainless or synthetic 
resin material. It is important that, when attaching the 
injection needle 5 to the supporting plate 2 , the injection needle 
5 be attached with an angle of 45° or more, suitably 60° to 90° 
to an underside of the supporting plate 2. With the injection 
needle 5 having such an angle and formed into a super-thin 
structure of 10 to 50 |u, the piercing part 6 of the injection 
needle 5 will cut a skin surface apart causing almost no pain 
on the skin surface to smoothly penetrate hypodermically or 
intradermically . 

Above the supporting plate 2, a drug solution container 
8 is provided, enveloping the circulation hole 3. The drug 
solution container 8 is formed into a size which can contain 
a drug solution of 1 to 10 ju and thus, a certain amount of solution 
of physiologically active substance such as calcitonin and 
prostaglandin is contained in the drug solution container 8. 
A piston rod 9 is inserted into the drug solution container 8 
and a piston 10 made of elastic material such as silicone rubber 
is attached to a tip of the piston rod 9. The piston 10 is made 
unremovable from the drug solution container 8 by a stopper piece 

11 formed along opening edges of the drug solution container 
8. The piston rod 9 is formed integrally with a pressing body 

12 made of metallic material or synthetic resin material. 
Meanwhile, reference numeral 13 in these diagrams denotes a 
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cover /stopper . The stopper 13 has an opening formed by cutting 
away a part thereof in an axial direction. The opening is a 
little larger than an outside diameter of the drug solution 
container 8. Therefore, the drug solution container 8 is 
inserted/removed into/from the opening without hindrance and 
the cover /stopper 13 is detachably disposed between the 
supporting plate 2 and the pressing body 12. 

Next, how to use the syringe will be described. First, 
the cover /stopper 13 is removed frombetween the supporting plate 
2 and the pressing body 12, and the pressing body 12 is pushed 
downward in FIG. 1. Then, the piercing part 6 of the injection 
needle 5 is inserted into a vial or the like having a 
physiologically active substance container and the pressing body 
12 is lifted in a direction opposite to the above direction. 
Thereupon, the drug solution container 8 is filled up with a 
certain amount of drug solution by the piston 10 through the 
injection needle 5. 

Now, for an actual hypodermic or intradermic injection 
into a human body, one edge of the supporting plate 2, that is, 
an edge 2a side to which the piercing part 6 of the injection 
needle 5 is oriented is pressed against the vicinity of a portion 
of a skin surface 14 where an injection is to be given (See FIG. 
2) . Another edge 2b side of the supporting plate 2 is brought 
closer to the skin surface 14 using a pressed position as a fulcrum 
(See FIG. 3) . Then, the skin surface 14 is stretched outward 
further than the edge 2a by the edge 2a of the supporting plate 
2. 
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Therefore, the portion of the skin surface 14 where an 
injection is to be given is stretched and, at the same time, 
the piercing part 6 of the injection needle 5 injures the skin 
surface 14 before being smoothly inserted hypodermically or 
intradermically while keeping an appropriate tilt angle. 
Simultaneously, by smoothly pressing the pressing body 12 to 
push down the piston 10 in the drug solution container 8, a drug 
solution in the drug solution container 8 is caused to flow out 
through the circulation hole 3 for hypodermic or intradermic 
injection through the injection needle 5 . Because the injection 
needle 5 is attached to the supporting plate 2 with an appropriate 
tilt angle, when the other edge 2b side is brought closer to 
the skin surface 14 with the edge 2a of the supporting plate 
2 as a center, the piercing part 6 is obliquely inserted into 
the skin surface 14. 

Therefore, the injection needle 5 is inserted at most 3 
mm (actually 1 to 2 mm) or less below the skin and can be used 
very safely with no risk of deeper intradermic insertion than 
necessary. Also in the above case, a state in which the 
super-thin injection needle 5 arranged in a slanting direction 
is obliquely inserted into the skin while stretching the skin 
surface where an injection is to be given using the supporting 
plate 2 is just like that of a "mosquito" sucking blood, which 
first stretches the skin surface by pressing legs thereof against 
the skin surface and then pierces a super-thin sharp stick needle 
into the skin, and almost no pain is caused. 

Next, a syringe in an embodiment shown in FIG. 4 is almost 
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identical to that according to the embodiment shown in FIG. 1, 
but in this embodiment, an inside diameter of the circulation 
hole 3 and that of the drug solution container 8 are the same. 
Thus, the piston 10 inserted into the drug solution container 
8 has a shape different from that in the embodiment shown in 
FIG. 1. Needless to say, the drug solution container 8 is 
selected to have a size with which a drug solution of 1 to 10 
jul can be filled up. Because an operation of the syringe in 
the present embodiment is the same as that of the syringe in 
FIG. 1, a description thereof is omitted. A syringe in an 
embodiment shown in FIG. 5 is almost identical to that according 
to the embodiment shown in FIG. 1, but in this embodiment, instead 
of the central part of the supporting plate 2, the injection 
needle 5 is attached to a location on the edge 2a side while 
keeping the tilt angle of 80° to 90°. 

A syringe in an embodiment shown in FIG. 6 is different 
from that in the embodiment shown in FIG. 1 in that the syringe 
has a structure in which a skin-stretching body 15 made of sponge, 
rubber, flexible synthetic resin, or other equivalent material 
enveloping the injection needle 5 is provided below the 
supporting plate 2. The skin-stretching body 15 is desirably 
formed into a fan shape, or a so-called trumpet sectional shape. 
By making the skin-stretching body 15 touch the skin surface 
14 and press the pressing body 12 for injection, the skin surface 
of a portion where an injection is to be given is stretched by 
an elastic force of the skin-stretching body 15 so that the 
piercing part 6 of the injection needle 5 is smoothly inserted 
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into the skin as in the embodiment in FIG. 1 . The skin-stretching 
body 15 described above may have a structure in which a slit 
is provided at appropriate intervals in a circumferential 
direction in order to improve elastic force thereof. 

A syringe in an embodiment shown in FIG. 7 is different 
from that in the embodiment shown in FIG. 1 in that the syringe 
has a structure in which the injection needle 5 and the drug 
solution container 8 are integrated and the skin- stretching body 
15 is provided. That is, the skin-stretching body 15 is formed 
from metallic material, hard synthetic resin material, or other 
equivalent material . The skin-stretching body 15 is formed into 
a hollow cylindrical shape and attached such that an upper edge 
thereof is flush with an upper surface of the supporting plate 
2. The injection needle 5 integrally having the drug solution 
container 8 on its upper end is inserted into the skin-stretching 
body 15 with a slight space therebetween. The drug solution 
container 8 is formed into an approximate saucer sectional shape, 
and the piston 10 and the piston rod 9 with the same structure 
as that of the embodiment shown in FIG. 1 are inserted into the 
drug solution container 8. The piston rod 9 is integrated with 
the pressing body 12 . The injection needle in the present example 
forms an angle of almost 90° with the underside of the supporting 
plate 2 . The cover /stopper 13 is detachably disposed between 
the supporting plate 2 and the pressing body 12 as in the embodiment 
in FIG. 1 and when the cover /stopper 13 is disposed, an interval 
part 16 of approximately 2 mm is formed between the upper surface 
of the supporting plate 2 and the drug solution container 8 . 
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Thus , in this case, the tip of the piercing part 6 of the injection 
needle 5 is positioned slightly inwards from a lower end opening 
of the skin-stretching body 15. 

For injection, the cover/ stopper 13 is removed from between 
the supporting plate 2 and the pressing body 12 and a lower end 
opening edge of the skin-stretching body 15 is pressed against 
the skin surface 14. In the meantime, the lower edge of the 
drug solution container 8 is supported by the upper surface of 
the supporting plate 2 and the piercing part 6 is projected from 
the skin-stretching body 15. 

Thus, if a pressing force is applied to the pressing body 
12, the piercing part 6 of the injection needle 5 is inserted 
into the skin for injectionas in each of the embodiments described 
above. The skin-stretching body 15 in the descriptions of the 
above embodiments is fixed with respect to the supporting plate 
2, but a structure in which the supporting plate 2 and the 
skin-stretching body 15 are relatively movable may also be 
adopted . 

Further, an embodiment shown in FIG. 8 will be described. 
The supporting plate 2 , the circulation hole 3 , and the injection 
needle 5 in this embodiment have the same structure as that of 
the embodiment shown in FIG. 1 . The hemispherical drug solution 
container 8 enveloping the circulation hole 3 is attached to 
the upper surface of the supporting plate 2 . The drug solution 
container 8 is formed from synthetic resin material such as 
polypropylene and the content volume thereof has a size that 
can contain a drug solution of 1 to 10 jul like the drug solution 
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container 8 shown in FIG. 1. The dome-like pressing body 12 
enveloping the above-described hemispherical drug solution 
container 8 is attached to the upper surface of the supporting 
plate 2. A gas, normally air, is contained inside a dome-like 
elastic body of the pressing body 12. The pressing body 12 is 
formed from elastic material such as synthetic resin and rubber . 
Reference numerals 17 and 18 denote covers and are formed into 
a hemispherical sectional shape. Opening edges of the covers 
17 and 18 are releasably attached to engagement hollows formed 
on the upper and lower surfaces of the supporting plate 2. 
Because the air inside the pressing body 12 attached to the upper 
surface of the supporting plate 2 by enveloping the drug solution 
container 8 in the above case is not to be injected into a human 
body, there is no need for filling up a clean air. The air inside 
the pressing body 12 is used simply to apply pressure to an outer 
surface of the drug solution container 8 and thus, for example, 
the pressing body 12 may be brought into close contact with the 
support ing plate 2 to envelop the drug solution container 8 while 
containing air after forming the drug solution container 8 on 
the supporting plate 2 . 

To fill up the syringe with a drug solution, the covers 
17 and 18 are removed from the supporting plate 2. Next, the 
supporting plate 2 is pressed in an upper surface side direction 
of the supporting plate 12 to apply pressure to the drug solution 
container 8. If, in this state, the injection needle 5 is 
inserted into a vial or the like and pressing the pressing body 
12 is stopped, a negative pressure is generated inside the drug 
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solution container 8 due to restoration of the pressing body 
12 and the drug solution container 8 and a drug solution is absorbed 
via the in j ection needle . Next, for injection, j ust as described 
for the syringe shown in FIG. 1, the edge 2a of the supporting 
plate 2 is pressed against the skin surface 14 to stretch a portion 
where an injection is to be given and then the other edge 2b 
side of the supporting plate 2 is brought closer to the skin 
surface 14 so that the piercing part 6 of the injection needle 
5 is inserted into the skin and also the entire pressing body 
12 is pushed toward a center direction. Thereupon, the drug 
solution container 8 is compressed by a gas present inside the 
dome-like elastic body while receiving pressurization action 
from an entire circumferential surface thereof and a drug 
solution inside the container is injected hypodermically . 

Further, the embodiment shown in FIG. 8 may be modified 
as shown in FIG. 9. In this embodiment, the pressing body 12 
pushing out a drug solution is formed into a dome-like solid 
shape from sponge, rubber, or other equivalent material. 
Needless to say, a small interval part is formed between the 
pressing body 12 and an outer circumferential surface of the 
drug solution container 8 . Thus, in this embodiment , if pressure 
is applied to the pressing body 12 , the applied pressure is applied 
to the outer circumferential surface of the drug solution 
container 8 and the pressing body 12 is deformed in an interval 
part direction by the pressure, and the drug solution container 
8 is pressed and a drug solution is injected. 

As has been described in detail, embodiments in the present 
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invention have a configuration in which an injection needle of 
10 to 100 in diameter is provided on the underside of a supporting 
plate with a tilt angle of 45° to 90° and the injection needle 
is communicated with a drug solution container having a content 
volume of 1 to 10 jul provided above the supporting plate, and 
in order to inject a designated amount of drug solution inside 
the drug solution container, a skin surface where an injection 
is to be given is first stretched using the supporting plate 
and then, under this stretched condition, a hypodermic in j ect ion 
is given by a super -thin injection needle . Therefore, according 
to a syringe of the present invention, bothersome operations 
such as tightening the skin surface where an injection is to 
be given each time so that a piercing part of the injection needle 
can penetrate easily are eliminated. Also, because the 
injection needle is super-thin with a diameter of 10 to 100 \x, 
a hypodermic or intradermic injection can be given causing almost 
no pain, and further there is no risk of causing medical harm 
induced by intramuscular injection and the like because the 
injection needle is not inserted deeper than necessary, and thus 
the syringe can be used very safely. Further, because a 
designated amount of drug solution of 1 to 10 jul is contained 
in the drug solution container, there is no risk of injecting 
an excessive amount. Particularly, because the syringe is 
structurally simple and compact, the syringe can be provided 
at low prices, providing economical advantage and enabling 
disposable use. Also, because the syringe in the present 
invention involves no risk during injection, as described above, 
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a patient can easily give an injection in ordinary households. 
Thus, an advantage of eliminating a need to go to hospital day 
after day to get an injection as before is also provided. 

Meanwhile, constructional details of embodiments of the 
present invention may be varied and modified in many ways, as 
long as structured to have an injection needle of 10 to 100 ju 
in diameter and a drug solution container having a content volume 
of 1 to 10 fil, which are principal parts of the syringe according 
to the present invention. 
Brief Description of the Drawings 

Drawings show several embodiments of the present invention . 
FIG. 1 is an enlarged sectional view of a syringe according to 
a first embodiment. FIG. 2 and FIG. 3 are illustrations of 
operation when an injection is administered. FIG. 4 is an 
enlarged sectional view of a syringe according to a second 
embodiment. FIG. 5 is an enlarged sectional view of a syringe 
according to a third embodiment . FIG . 6 is an enlarged sectional 
view of a syringe according to a fourth embodiment. FIG. 7 is 
an enlarged sectional view of a syringe according to a fifth 
embodiment. FIG. 8 is an enlarged sectional view of a syringe 
according to a sixth embodiment . FIG . 9 is an enlarged sectional 
view of a syringe according to a seventh embodiment. 

Explanation of reference numerals: 2 denotes a supporting 
plate, 2a denotes an edge of the supporting plate, 2b denotes 
another edge of the supporting plate, 5 denotes an injection 
needle, 6 denotes a piercing part, 8 denotes a drug solution 
container, 9 denotes a pis ton rod, 1 0 denotes a piston, 12 denotes 
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a pressing body , 14 is a skin surface, and 15 is a skin-stretching 
body . 
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